Construction of biotinylated peptide nanotubes for arranging proteins.
Three kinds of biotinylated peptides with different linkers between biotin and beta-sheet peptide were designed and synthesized. The transmission electron microscopy revealed that the biotinylated peptides self-assembled to form a tubular structure with external diameter of ca. 60 nm and inner diameter of ca. 30 nm in an aqueous solution. The anti-biotin antibody effectively bound to biotin groups in the peptide nanotubes. The binding of antibody was regulated by not only the concentration of the protein in the solution but also the properties of biotinylated peptides forming the tubes. The antibody preferentially bound to the biotinylated peptide tubes assembled from the peptide with the most hydrophilic linker, suggesting that the surface properties and functions of the tubular structure were modulated and engineered by the design of the peptides.